Introduction
Lichen Planus (LP) is an inflammatory dermatosis, first described by Erasmus Wilson in 1869. Its etiology remains unknown, although there are strong indications that its physiopathogenic mechanism is autoimmune. The disease can affect any part of the oral cavity; however the lesions are frequently detected in the buccal mucosa. Different from cutaneous lesions, oral lichen planus (OLP) affects individuals usually above age 40 and presents a chronic evolution that can persist for over twenty years (1) . It may provoke pain or burning sensation, and can exhibit malignant transformation (2) .
The World Health Organization (WHO) recognizes seven different clinical forms of OLP: reticular, plaquelike, papular, erosive, atrophic, bullous, and ulcerated (3) .
The diagnosis is based on the clinical findings, with confirmation through histopathological examination. However, there are many situations where the diagnosis is doubtful, due to the fact that the clinical-histopathological alterations could be shared by other diseases, as for instance the chronic form of the disease graft-versus-host of the oral mucosa (4, 5) .
Cytokeratins (CKs) are intracytoplasmatic protein filaments, so named by cellular biologists and pathologists to describe the keratins found in the cytoplasm of the epithelial cells, aiming at distinguishing them from specialized keratins, as those that compose nails and hair (6) . In the cytoplasm of eukaryotic cells, CKs are an important component of the cytoskeleton, being responsible for the function of structural maintenance of the cell and tissue, protecting against mechanical traumas, and also having a probable role in the intercommunication among adjacent cells (7, 8) .
Due to the great stability and little variability of CKs in the tissue, studies of primary or secondary alterations of those proteins in the tumorous and inflammatory dermatological diseases are frequent, and attempt to understand better the etiopathogenesis of those diseases, as well as their application for improving dermatological diagnosis (9) .
Methods

Specimen
Twenty-six samples of OLP lesions obtained from different individuals were selected for this study. Of these, twenty-three were from the collection of the Sector of Pathology of University Hospital of the Federal University of Rio de Janeiro, and three samples were from a private clinic. This material was selected based on the examination of the samples stained by hematoxylin-eosin, for confirmation of the diagnosis. The diagnosis of OLP was based on the following five histopathological alterations: dyskeratosis (hyperkeratosis and/or parakeratosis), vacuolation of the basal layer, band-like inflammatory infiltrate in the superficial dermis, keratinocyte necrosis and pigmentary incontinence. It is opportune to stress that special emphasis was given to the association of at least two of the first three above-described aspects.
Also, presence or absence of keratinocytes with dysplastic alterations in these samples was recorded, as dysplastic alterations were considered as a parameter listed by the Collaborating Center with the World Health Organization for Precancerous Oral Lesions (10) . In relation to the grade of dysplasia, the presence of one or two of the abovementioned characteristics was considered as "light" grade, presence of three or four characteristics as "moderate" grade, and presence of more than four characteristics as "severe" dysplasia, as published in 1976 by Bánóczy & Csiba (11) . As shown in Table 1 , 11 of the 26 samples studied presented dysplastic alterations, corresponding to 42.3%. In all of the cases, the dysplastic alterations were considered of light grade and focal character, except for sample numbers 7, 16 and 20 which presented these alterations diffusely throughout the epithelium.
A history of bone marrow transplant was used as exclusion criterion, due to the difficulty in the differential diagnosis between OLP and the graft-versus-host chronic disease of the oral mucosa (5) .
Data were collected regarding sex, age, clinical forms, and location of the lesions; through anamnesis and clinical examination, or from the patient's medical records, in the cases where it was not possible to interview and to examine the patients (Table 1) . Of the 26 samples examined, 24 (92.3%) were from female individuals, while the masculine sex was represented by 2 samples (7.7%). Six individuals were below 50, 8 between 50 and 59, 7 between 60 and 69 and 5 individuals of age 70 or above. Most of the lesions biopsied were located in the buccal mucosa (20) , corresponding to 77% of the samples. Of the remaining six, two were located in the gingiva (7.7%), three in lips (11.5%) and one on the back of the tongue (3.8%).
In relation to the clinical form, nine of the lesions biopsied (34.7%) corresponded to the reticular form, ten (38.5%) to the plaque form, and five (19.2%) to the erosive form. Lesions of the papulous and atrophic forms were biopsied in one patient each, corresponding to a percentage 
Immunohistochemical staining
The expression of CKs 10, 13, 14 and 19 was studied by the streptavidin-biotin technique. Table 2 presents the primary antibodies used, as well as their respective manufacturers and dilutions. The incubation period for all antibodies was 12 hours. The tissue samples of the oral cavity were obtained by punch biopsy, fixed in formaldehyde buffered at 10% and blocked in paraffin. The Novostain Universal Detection Kit was used (NOVOCASTRA NCL-RTU-D -Newcastle Upon Tyne, UK). The positivity of the reaction was considered based on the clear marking of the material, also observing parameters regarding its location within the epithelium (basal and/or suprabasal), the distribution of the markings (diffuse or focal), and presence or not of delay in the marking. A marking present in the entire epithelial extension was defined as diffuse and a marking observed in some segments of the epithelium as focal. A delay was considered in the marking, when this was evidenced in the suprabasal portion, with negatively stained basal and parabasal cells.
Results
To accomplish the objectives proposed for the study, statistical analysis of the data obtained would be required. However, due to the low variation in frequency, it was not possible to subject the data regarding the four CKs to statistical analysis, when comparing its expression in the normal mucosa.
Cytokeratins
For technical reasons, it was not possible to perform immunohistochemical reactions for four CKs in each one of the twenty-six samples. The results obtained separately for each CK are presented below.
Cytokeratin 10
Reactions were accomplished for CK 10 in 17 samples, Table 2 Primary antibodies used Table 3 Distribution of CKs in samples studied with results obtained listed in Table 3 . In all of the samples, except one (sample number 7), positive marking was observed along the depth of the Malpighi stratum (Figs. 1 and 2). In two of these 16 positive samples, marking was diffuse (Figs. 3, 4 ). In the other 14 samples, marking was considered focal (Figs. 5 and 6). Of these, nine cases were obtained in which marking shown was quite discrete. In none of the samples, positive marking along the basal layer was noticed.
Cytokeratin 13
Reactions were accomplished with antibodies for CK 13 in 23 tissue samples. The results obtained can be found in Table 3 . All 23 samples presented negative marking in the basal layer. As for the suprabasal portion of the epithelium, five of the 23 samples (21.7%) presented negative marking, and 18 (78.3%) presented positive marking. Among the latter, 16 presented delay in the marking (88.8%) (Figs. 7-9).
Cytokeratin 14
Twenty-three samples were studied regarding CK 14. The results obtained are shown in Table 3 . The marking for CK 14 was positive in 100% of the studied samples. In two samples, the marking was limited to the basal layer and parabasal portion of the epithelium (Figs. 11, 13 and 15). In the remaining samples, the marking included the totality of the basal and Malpighi layers (Figs. 10, 12 and 14) . In 20 samples, the alteration in the marking pattern was diffuse. In the remaining 3 samples, the marking pattern was considered focal.
Cytokeratin 19
Twenty-one samples were studied for CK 19 (Table 3) . Only 4 samples (19%) presented marking in the basal layer, all presenting focal and discrete character (Figs. [16] [17] [18] [19] . All 21 samples showed negative marking in the suprabasal portion of the epidermis. 
Discussion
The study of CKs in OLP may help to improve our understanding of the disease, by providing references that aid in its correct diagnosis in face of other pathological conditions that present clinical and/or histopathological similarities, some of them with potential for malignant transformation, including OLP itself.
In the present study, an analysis of the expression of CKs 10, 13, 14, and 19 in OLP lesions was made, comparing them with the findings in literature regarding the normal oral mucosa and OLP. These four CKs were chosen as they are frequently expressed in the normal oral mucosa. As seen in Table 4 , the expression of CKs by the epithelium of the oral mucosa in keratinized areas (lips, gingiva, back of tongue and hard palate) was quite different from that in the non-keratinized areas (lip and buccal mucosa, ventral surface of the tongue and soft palate).
Dysplastic alterations
In the present study, it was observed that 42.3% of the samples presented dysplasia, all of mild degree. This was higher than the results obtained by De Jong (1984) and Caffarena (1986) , who found dysplastic alterations in 25% and 26.1%, respectively (12, 13) .
Studying 100 patients with OLP, Odukoya found mild dysplasia in 57%, moderate in 9% and severe in 2% (14) . These findings were different from the present study, not only by the greater percentage of dysplasia found, but also by the observation of cases presenting dysplasia in moderate and severe grades.
It must be emphasized that the presence of mild grade dysplasia is a common finding in OLP, and does not indicate a possibility for malignant transformation of the epithelium (12, 15) .
Cytokeratins
Cytokeratin 10
CK 10 is considered a specific marker of terminal differentiation of the keratinocytes, as it is frequently found in stratified keratinized epithelia. In the oral mucosa it is found in the keratinized areas, always presenting a suprabasal marking pattern, while in the non-keratinized areas, its expression is essentially negative (15) (16) (17) (18) .
In the present study, suprabasal marking for CK 10 was found in 16 of the 17 studied samples, with focal characteristics in 14 of the 16 positive samples. The only sample presenting negative suprabasal marking for CK 10, belonged to a patient presenting plaque-type OLP in the buccal mucosa, with no apparent reason for the isolated observation. Along the basal layer, all of the samples presented negative marking, as expected. No difference in marking was observed between the keratinized and nonkeratinized mucosa samples. These results showed that, in presence of lichen planus, the non-keratinized mucosa presented suprabasal expression of CK 10, which does not happen when in normal state; while the keratinized mucosa, that usually expresses CK 10 in a diffused manner, underwent a strong reduction of that marking in most of the samples. Those findings are in line with the results obtained by Maeda, Boisnic, Van der Velden and Bloor (16, 17, 19, 20) . In his comparative study of 13 (17) . Van der Velden's work included 18 samples of varied benign lesions of the oral mucosa, with 3 of OLP. 14 different monoclonal antibodies, markers of CKs were used (19) . Bloor evaluated CKs 1, 4, 10 and 13 in 10 samples of non-dysplastic oral keratosis, 15 of OLP and 3 of lichenoid reaction (20) . These authors considered that the presence of hyperkeratosis or parakeratosis in the lesions of OLP could be responsible for the above findings. This would demonstrate the alterations in the differentiation program of the cells in both epithelia, whether keratinized or not. However, they emphasized that CK 10 should not be considered a marker for OLP, but as a marker for presence of keratinization.
Studying 20 samples of OLP lesions, Chaiyarit found significant markings for CK 10, both in the basal layer and in the suprabasal portion of the epithelium, differing from the results observed in the present study, and from the findings of the previously mentioned studies. The author attributes such unprecedented basal marking to the possible action of cytokines secreted by the T-lymphocytes present in the inflammatory cell infiltrate, on the expression of CK 10 (21). By comparing normal gingiva with inflamed gingiva, Ouhayon et al. and Mackenzie et al. described alterations in the expression of the CK, which were inversely proportional to the intensity of the inflammatory cell infiltrate (22, 23) . However, there was no opportunity to observe such findings in the present study.
Cytokeratin 13
CK 13 is one of the main components of most of the stratified non-keratinized squamous epithelia (18, 24) . In the non-keratinized oral mucosa, CK 13 is usually expressed in a homogeneous pattern, restricted to the suprabasal portions of the epithelium, while in the keratinized areas it presents essentially negative markings (16, 17, 19) .
In the present study, negative suprabasal markings were observed in 5 of the 23 samples and, in the 18 cases where positivity was observed, 16 presented altered markings by presence of delay. Besides, all of the samples presented negativity for the markings along the basal layer. Those results showed that, in the presence of OLP, the nonkeratinized mucosa presented reduction in the pattern and heterogeneity in the marking for CK 13, in relation to the normal mucosa. Additionally, even in the samples in which CK 13 was expressed, alteration to the normal process of cellular differentiation occurred in most cases, translated by the presence of delay in the marking. Differences were not observed in the marking pattern between keratinized and non-keratinized mucosa. These findings were in line with the results obtained by Maeda, Boisnic, Van der Velden and Bloor (16, 17, 19, 20) . Maeda et al.reported reduction or negativity in the marking for CK 13 in over half of the 17 cases of OLP in non-keratinized mucosa studied (16) . They suggested that the observed alterations were not influenced by the type of keratinization, in line with the present study. Boisnic reported reduction or negativity in the marking for CK 13 in the 10 cases of OLP studied, with five in keratinized mucosa and five in nonkeratinized mucosa, while Van der Velden obtained the same result in his three cases (17, 19) . Bloor et al. obtained reduction or absence of marking for CK 13 in the parabasal area of the epithelium, a result also observed in the present study (20) . Those authors state that these alterations occurred by influence of the presence of inflammatory cell infiltrate, particularly lymphocytes, by release of cytokines.
Cytokeratin 14
In the normal epithelia, CK 14 is almost exclusively expressed in the basal layer, with presence both in the simple, as well as the stratified epithelia. In the oral mucosa, this CK can be found in the basal cells, both in the keratinized, as well as the non-keratinized areas (16, 17, 24, 25) . Due to its location, CKs 5 and 14 are considered as those mostly responsible for the maintenance of the integrity of the basal layer, being the main components of the hemidesmosomes. The expression of CK 5 and CK 14 defective genes imposes intense formation of bullae in the skin and in the oral mucosa of transgenic mice, representing a phenotype similar to epidermolysis bullosa simplex (26) .
In a study with humans, including families of bearers of that disease, local mutations were demonstrated in the extremities of the helical areas of the molecules of both CKs, with mutations identified in the carboxy-and aminoterminal areas. These mutations are expressed in the epidermal basal layer, weakening its structure and allowing slight mechanical trauma to cause its rupture, leading to the formation of bullae (27) .
The results of the present study showed that, in OLP, an alteration occurred in the marking pattern in relation to the normal mucosa, with CK 14 being expressed along all the layers of the epithelium, instead of remaining limited to the basal layer. Taking these findings into account, and the previously mentioned study by Mackenzie on inflamed gingiva, where the author attributes the suprabasal expression of CK 14 to the presence of the inflammatory cell infiltrate, it was possible to conclude that the inflammation interferes in the process of cell differentiation of the oral mucosa, leading to the abovedescribed alterations (23) .
However, the results observed in the present study showed differences in relation to those obtained by Boisnic, who found positive marking for CK 14 limited to few cells of the basal layer, and negative marking in the suprabasal portion of the epithelium (17) . The author suggests the necrotic alterations of the basal keratinocytes as a probable cause for these findings.
On the other hand, studying benign lesions of the oral non-keratinized mucosa, Van der Velden described positive marking for CK 14 in a homogeneous manner in the basal layer, and focal marking in the suprabasal portion (19) . His sample included three cases of OLP, besides other 15 fibroma lesions and other unspecific hyperkeratotic and/or hyperplastic lesions. The author speculated that these alterations were probably linked to the presence of the inflammatory process that accompanies those lesions.
The presence of positive marking for CK 14 along all of the dysplastic epithelial layers was reported in the studies published by Heyden and Su (28, 29) . They considered these alterations as a probable sign of malignant transformation. In the present study, similar results were not observed. The presence of positive marking along all the layers of the epithelium occurred in all of the samples, regardless of the presence or absence of dysplasia. In line with these findings, it was not possible to consider the suprabasal marking separately for CK 14 as a marker of dysplastic alterations or of a tendency to malignant transformation of the tissue.
Cytokeratin 19
CK 19 is normally present in the simple epithelia, and can eventually be also expressed in the stratified nonkeratinized epithelia (24, 30) . According to the literature, CK 19 displays some variations as to its expression pattern in the normal non-keratinized oral mucosa. Van der Velden reported that it is expressed heterogeneously in the basal layer, and can present eventual focuses in the suprabasal portion of the epithelium (19) . Maeda found homogeneous positive basal marking in 6 cases, focal in four, and negative basal marking in three cases studied (16). Boisnic and Lindberg described positive marking in some cells of the basal layer (17, 31) . In relation to the normal keratinized mucosa, all the abovementioned authors unanimously stated that marking is always negative for CK 19 (16, 17, 19, 31) .
In the present study, the suprabasal portion of the epithelium showed negative marking in all 21 samples, while, in the basal layer, only four samples presented positive marking for this CK, all of focal and quite discrete character. Three of those were located in the buccal mucosa and one in the gingiva. It was observed that OLP lesions presented a marking pattern for CK 19 similar to that found in literature in relation to the normal mucosa, except for one sample of keratinized mucosa, which presented positive marking. In spite of the isolated case, this positivity demonstrated that the keratinized epithelium could express CK 19 eventually during progression of the disease.
By comparing the expression of CK 19 in the lesions of OLP from the literature with the results obtained in the present study, similarity to those reported by Van der Velden was found, who observed positive basal focal marking and negative suprabasal marking in three cases of OLP (19) . He reported that the positivity of the marking occurred only in cases of presence of inflammatory cell infiltrate.
On the other hand, Boisnic reported positive marking in all cells of the basal layer and also positive focal marking in the suprabasal portion of the epithelium, in lichen planus of the non-keratinized mucosa (17) . Additionally, she observed basal focal positive marking in 5 cases of lichen planus of the gingival and speculated the possibility of suprabasal expression of CK 19 to be considered as a premalignant marker in the lesions of OLP.
Several studies investigated the association between the expression of this CK and lesions with dysplastic alterations and carcinomas, considering them as a marker of malignant alteration of the epithelium (31-34). Lindberg found positive basal and suprabasal marking in all of the studied cases of oral lesions that presented moderate to severe dysplasia and in the in situ carcinomas, regardless of their location or presence of hyperkeratosis, which was different from the marking pattern in the normal mucosa, as mentioned previously (31) . In the cases of lesions presenting mild dysplasia, the marking shown was variable, with some cases of suprabasal positivity. In the abovementioned study, the author suggested that the suprabasal expression of CK 19 could be considered as a marker of dysplastic alteration in pre-malignant lesions.
Schulz found expression of CK 19 in OLP in a pattern similar to that of normal non-keratinized mucosa, in line with the findings obtained in the present study (25) . He also observed emergence of the expression of this CK, in some cases of squamous cell carcinoma and leukoplakia.
Differently, Su, studying the expression of CK 19 in the normal oral mucosa, dysplastic lesions and carcinomas, observed a variable marking pattern (29) . The author concluded that, in line with those findings, one could not consider the suprabasal expression of CK 19 as a potential marker for malignant transformation of the epithelium.
In the present study, the marking pattern for CK 19 did not show alteration due to the presence of dysplastic alterations in the epithelium. It should be mentioned, however, that in all samples studied, these dysplastic alterations were considered to be of light grade, which probably contributed to these findings. As already mentioned previously, De Jong and Urbizo-Vélez reported that the oral lesions of the lichen planus present mild dysplastic alterations with relative frequency, not exhibiting a trend for malignant transformation (12, 15) . Future studies in OLP with moderate to severe dysplasia should be conducted for better evaluation of the possible role of CK 19 as a trend marker of the epithelium for malignant transformation.
It is also believed that, based on the observation that the pattern of expression of these CKs in OLP presents variations from one population studied to another, combined with the fact that OLP is a relatively rare disease, subsequent studies may become necessary seeking associations with clinical-histopathological factors, including different population groups and/or other CKs not studied.
According to the results obtained, it can be concluded that the pattern of expression of CKs 10, 13 and 14 is altered in the oral cavity, during the disease activity of lichen planus. The inflammatory process and hyperkeratosis or parakeratosis seem to have interfered with the expression of those CKs.
CK 19 did not present significant differences in its expression pattern.
It was observed that, in the sample studied, the presence of mild dysplasia did not alter the expression of CKs in issue. The suprabasal expression of CKs 14 and 19 cannot be considered as a marker of mild dysplastic alterations in the epithelium.
